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[&lfl*£«0®ffl] 



I 




(^tf^Ri liCH 2 OR 2 -i,iT'R 2 iil- 

20^l<o^£*t^sg-a*^iS^|-T/^^^ ; R 

3 (±-CH 2 CH 2 C0 2 R 4 T'f)0. « 

[»*J12] Rj A ! CH 2 — O— 'vSf v7U-"t*J> 9 ; R 
3 A>'-CH 2 CH 2 C0 2 CH 3 T'£>&. 

[ 3 ] m nvt> h*7 4)vx, mm* tdimmo 
&vmiSL<r>wam 1 mzimwt&tot tmts-e ■. * t 
urn. 

vs. 

[000 1 J 

^ajsti^fibiiA^tcaip L*#s]#f*ajf!ijfso7/59 

7,786#(1990^10^15affiS)OgB^«g?aiiat-* 0 . 
.1 V&miZmm WFttSm07/221 . 804^ (1988^7.8 20 B 
tbeS. S ; iE«i*ll : tti i t : ^5,002.962#, 1991^3£26B3e 



itiLTSIJBU -fix^LT35 USC §120?)TT'<Og 
[0002] ^^M-S 

^(PDT)tP|-rst,coT-S)&. «fc OlSHSCti. #% B J?I2 
tf O 7 x H (pyropheophorbide)^, -efl<?> 

[0003} 

{&»emm minium 

Xffl&w?m5. oo2.%2^ias(cie®$ fisiac. ^ 

jjiz&^i&mX'WmL. Zixh<T)it^Zm®%W£k(r> 

^M&z^hh. mmzm&vnwx-bz-mimmtf 
mif±itz o&nx'ftM 

[0004] %7 h 4 U >18^fc" (HPD) OfiE 

jfHcua-f -s^iRi;:. vxiv? < y □ y y 

7"V ^(Lipson.R.L)£>. J. National Cancer Inst (1% 

i) 26 i-&<7)irmx'WgLfcmz%btifcmwmi:m^ 
hzcoummffiztix^h. i^iisc^oT. z<r> 

^7 p-*/!^ -f y :x!8i§tt£®«&pHT'«UI-f £ t&m 

t Lxmmwmxism t o & z t tf^ztix m (ti t 
za*Bffi&m.6*).m*. mam. *9mmm»(c* 
^tLx^m-th). zomwmit. si7=rH7'jy 

(Photof r i n) flfi Ig £ ttT V & . 
[0 00 5] 7t h7 y^ttJ&Bji LTrfjJ!K£*lTV>*> 

^-Ufctf/l'? 4 'J >-Sr#^L{ K^X/U-r -r -(Doughert 
y,T.J.)4>. Adv Exp Med Bio(1983> 160: 3-13). iOt 
jfiTti^-yfe/KKassel. D)£>. Photochen Photobiol (1 
987)46:463 - 5tetfZ<7)i§L£mzliJi*-TfM&&Ltl# 
)W 4 Vy^ttZti&ZbZmLt:. x$VVX(Sco 
urides.P.A.)/i>. CancerRes(1987)47:3439 - 3445JS. ^ 
7b^7 4 yv^f-zUX^-r/^^ai^LTX— f 

Hte-sxtuy < y ti^-m^i^&iriz. z 
<r>m-£Mimiizt$^xifflX'h'>t2tf. 7*hyv> 
mwmtmmzm&cm&ifox'h^tz. i^t^c 

«t h#JV-7 4 'J y2a*t»'N">'r'f (Pand 

ey.P.K.)^. Cancer Res (Epffl+XcJ: P 
SS$^2ft(*(i 7 * h 7 y VSfSft+tC^-ti-r- 

[0006] diOi: ^ tC^S^ifT'Jl. HPD£<gm$ 
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(fc**a**srswLJt. *s#ff §15.002.% 

l±. *EF^I ! l : m4,920,143J3j:l/4,883,790^SBSCra 
[00 07] 

mmffltoiftjjtm&izm^&zktfX'Zz. to? 

x **/Ub* HS»iTIE-««ia*I * fc»4I l'(cft*3f ii 



I 




[ 0 0 0 8 ] iC+cOR, (4CH 2 0R 2 0 . £«I T'R 2 {41-20 
«<0<i*«:*O*— '4fcJ±»~r/WryUT* 0 ;R 3 t4-CH 

Ht2] 



n 




^cORsti-OReTSbO. .1 C.T-R6{4l-2011<D&fg£-£tf 
J»-*fcJ4l!Zr/WfA'T* 0 . R 7 «-CH 2 CH 2 C0 2 R«T*£ 

0 . *>OR 7 *«-CHjCH 2 C0 2 Ht7t{4-CH ! CH2C0 2 CH3<?5t > Wr 



[0009] #36«U3{4. *fK*0tr n7x3T*/Pt'F-(t; 

[0010] **Wi. £tfiH 
BttUrr L 3 S U F t U< littfeO 
SUKtctte L o LJt#?&B|§tf)bo 7 x #* 

ft. ^^^{CCilA>^-g-*fcJ:l/^/tA,cofflfig!S!i2rffl ' 

[ooii] #f&8Ji<o±BW{4. tro7x5i-*ywb*H-ft: 

[0012] ffi2<OBfW4. 

[0013] *^c7)^ffeii. *miWny x*itvu 
b* Rfc&fta*3^3WSH=fllv > hKh®&<r>foi&>ht it 

[0014] #«BJjtf>flJj£i{i. *^tD7l^ 
[0015] *!%BJ<7)ftec7)flJ^{4. *^0bO7x^ 

*/Pb Ffl:^IW«3t*9»ffit« v » 4>ix& MftOft-Sm 

[0016] *mwnii<7>n AH , en?i #5jvl/b' F 
&mim(tz 1 1 Ittl £ fc!4I I CiH v£R 3 2 ^{4R 7 **-C 
H 2 CH 2 CD 2 HT'J> h %&) fc LT-£i£-f & -1 fc **T-£ . U * 

:ttt>4. 

[0017] 2t=«W«0flSOf!l*(4. *%BBOb'o7x^ 

*yub F-ft-&ft*^^seatcffl i > btibmmtm&m 

[0018] #«WOiii'fe*J J: VfltoOBW. fWMs i 
ttJt?<0B»*ttOC: KJ: ->T ^#tcsf! 4> £T 

[0019] mmofismzmw 

SS1IH43SI I (a) <5Xt£ft tOFAB^fi^.^ ? F /PT£> & . 
[0020] 
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inwfciattsn&wjeofl;**. mm. mmmttzit 
^j££t4i>^;5A^jgLo6<o-t\ ^m^ztih^m 

[0021 ] *WBW*JJ:tfll*0«ffl-Cfl9v^#»» 
( "a" . "an" tiXV "the" )J4, 1H£Hfll*»693fed> 

£SX Ufc«^ifUcliaWaw»satri t *c J: o T s 
[00 2 2] WCflHfUfirl.4i9. *9MfflrcfliOft"r 

TKISF* U**tt*J J:lflt«fcS*W-S - 1 £§S*Jt. 

[0023] #»ji<?!)#»i. wa-^Jtr 

ifflj£&OlSK*-ej>&. J: •JBMfcMi. £ft.4>«>ft**tt 
[ft3] 




[0024] 5£+f)R, J4CH 2 0R 2 T'& 0 . d £T'R 2 (il-20 
ffl(#i L< 145-2011) tf5Dt«t*tr3B-4«i»-r/U 
^Tfc ( 5:R 3 <4-CJi 2 CH 2 C0 2 R 4 T-i>0- dT-R^. Hi* 



fc{il-20HO^£*trr/MfH'T*>5. #4 Uvffc^ 
mt. R,A 5 -CH 2 0-a > ^^T-J>0. A>oR 3 #-CH 2 CH 2 C0 2 
CH 3 4 fe{4-(M 2 CH 2 C0 2 H-C&S ttfrC&S. *3|BJitf>fl&£> 

[ft 4] 



n 




#<t«OIWi-0to T* 9 . £ £ T-R 6 lil-20ffl(»4 L < 145 

-2m)<r>mmz-£ts&— ttiit&—Tjuwvi> n , r 7 

(4-CH 2 CH 2 COST'S) 9. d£TR 8 <4H, £jt<41-20&7) 
^^■S-tfT^/UTft^. #(cff4tVMk-^ftl4, Rj 
tf-O-^i^Tifc 9 , *^R 7 * ? -CH 2 CH 2 C0 2 H4^i4-CH 2 
CH 2 C0 2 CH3<75t><OT-J>.&. 

[00 25] ffi3t^I±3j:yiIOt:D7x^yWb'h-ft 

[0026] *^{4^at^ifeJ;r/i icoit&mz-?* 

Tft*f 436*, «Ba3SIIa«ft^**^£*«KS4:Ria 
[ft5] 



Ha 




[0027] fltitstt Ia^L^£^j£?-&*:*>>?)-HK 
[ft 6] 
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3.R--CH-CH, 

5.R--CH (O-Mi* JCH,- Oa 

[0028] amam 

Vj~ ■ T^h'J Y=79— ^(Spirulina destridratada) 

frt>x$.xii£ifzfycDUmi).Gofi, Ph. D.^{iii 
Jc, *'J7^;u-7*?. 956i6#u :7*/i^t«7M 
b*x, 1984. ^mmmiz^tLxmm-r&xcx'om 
mztih. mmtht. 5oogo$^*tr/uy^£*2&& 

COT-t h y*lZX y <J -it L . ^^Tig«c^$r^JD L 

. i C0tt iijfc J: 1/iFaig £ £ 4> (c2(H]RfI ; Hffr 
[0029] JlteOiFiS2rli?6$-ti\ KVO+tt 

^■fn - ^vyx-rnmtxm^Hzmm-t^n^^ 



[ 0 0 3 0 ] &-$tWii il/g^h-D^x^-^h'Ha 

*. tiix/mmt^y^-izm^-tiv^y^ti^t 

[003 1 ] «MWHttA5Hi^j: itffcS 

tc*t LT *#fiW$: 'J # v H T'£ & . &&:/o f >J y&ft 

— f-^t tzit^y ?n— ttut/mfflm)iz&&-rh to 

&yy7XV\>. fzt XfcfFfeb')^ FAB. t L<(iFAB' 
yy 7* ybi>-k£txh. Zti^S&Kfo&yyT-* 
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»IT*S. ^t^tfxe->-*;W<-^(Spiegelber 8 , H. 
L.K "Immunoassays in the Clinical Laboratory" (19 
78)3: l-32r#BB$^v.. £ft£#BMS«(C##fc L 

I o o 3 2 ] * y ? a— t-;ufiiitjta^a{c J: 0 . **i 
SixS. * y 7 o-^jittiasSft fc J&ffiK: J: 0 . fci 

aa=.-izXi gWi£ffco&£K:o# y--y;/-r 

0- ^t'-^UA-^Spiegelberg. H.L.)(fiJ§)<Dfe 

[0033] mz^m%mmzt,3iTMi<Di>cr>A<-££ tl 
6: *y?o— #-/HS«tWR*CAM*Ll. wfL{±^?;P3- 
-MMalcolm, A.)*,, Ex Hematol (1984)12:539 - 547<7) 
SBKfctto T WR L 5 6 : sK V ? n— y ? 
O— ^/USiMlfitf4cPl». -j.-(New, D.)£>, J Immun 
ol (1983) 130: 1473-1477(MS) Of EHBtC J: * : % £ VKB 
16Gt»t«c. ClixJi-?-fA'-(Maier. T.)f>, J Immunol (1 
983) 131: 1843; ^.^—/KSteel J.K.)4>. Cell Immunol 
(1984)90:303«OE<WcttoTBW3*i6;£*LJ?>oaJK 

[00 34 ] Jjeoy^HiCT^T'&oT, i,*>^/CI8 

mM%ttft£mmiz£r ) i m - t z Zt tf- !: .£ h . 

0ff tzftlzmm? ZZtlrX'tZ. 
[0 0 3 5] U±7'f-lZlttLX>®mto%0tfy\ : b 

it. wmmm<7)u*:y-i?-i l z&-&i. ^otutr?- 

<r> i> cry Kfflfi§W& (contour) a X if—y* 

WU-t7?-$:i>^Ztli+4HzimZtiX^h. tit! 
LU-tTf-lzft LXftmttM: Ztih <rmwr> VtfyY 

tftn^tLXti*). fr-ommztLX^hfiK ^mw^x- 
o*)i±. \s*y-?-izmmmz&-&-rz3&*&tM-£!fii 

[00 36] Zttt>(?)VtfyVcr>miZ\i. ^fa-( r-'* 



it 

[0037] *^Wk-&^^<0SW«llia»SttJS4r<0^ 

ga®, tit£mg}3JiZf$>&mco]s-t7?-vtfyv : 
s Y-Kzcnmmzm^x'ffo zttfx-% 

£^ Y (DMS0) &60E&ff <7)#£TCl-x?-;t-3 
-(J-^WSy/DtWW^ S F(EDCI)-C 

wothztx-hh. 

[0038] fh?> A,m<r>Wmi. tztttt'Si'?*}^ 

[0039] #SS«^U-fcr?-y;tfVK£-?-ft.t> 
JtOI6*S*T. 2*tW3j:l«**l: 

[0040] mste^wmmt. -mw&X'h->xim 
<vim8.ttzti?tiiz}i&n&&Lo h y yt-it&mz 
ftLX&-&2-£&zti>X'Z&. grmzztthnv y* 

h. z.tib<w) yfi-ittt-£*zit^TV-mm&& 

[0041] flfcOUva-fcli. ^'J7-. 

[0042] m&^im®tt&mtmms&&&.Mz 
&izZit&mzm\>^iihijmzimmm^m : ^-ttL 

-?rfc*Ji*Hcy y*-^tiit^Sg-C-S)&*\ S/v: 
(i S*$W»ST'A# L^v ^-Tixjf?^ y t U 

[0043] *miwtitty&tei£tzi,m'&mii} h 
maimmLtcit^mttzit^^yizmm-t^zt 

Q.timmii'l yt#X-®%t,ztfUX L d &cox-»^ LV>. 

[0044] Mmx'$>&i)\ tMmmm&iHtbto 
m&fcx'ibhit&toz. mw%isnm&fii-*y£#ji'y 
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-?hZbtfX*Z>. HmZctttyiziiTfttV&ii 

[0045] ®.5-&£VMfi 

<t o *\ * *:J4e**ft*-r * -r t s . * 

^^fttcBSStU iitt:J:0eo7x3j-*;Pb'h*-ft-^ 

[0046] *wm^te£if*tihtWMwsimm 

fciix^* h^'j vi i nm&mzm lx %m%-ftmx'%\ 
t>tvx^&m£X'm^t>ti&. ztihnmimt, *ns 

-SJlit^tc^-r 5 fc Jfixh.4 . -I vy-wmmifM 
BWxSMMcBW--f«fc*i4»*t*. Hi:. 

[0047] ^ft«^t'»^tLTV^-«W^®fBi!£ 
fctt. 5SHxE«s9B«ffl®<^ffi«. Jdl«rtOSBH(pla 

que) <ommti 1 1 ttxmffim* , 512, lez&mm* 

MfeilXSag^feS. Sr'WkliglfeiUnfectious agen 

t> izffl-t h&mmtttz h z.\msn.mm&) mm* 1 **. 

tih. Ztlt><D&i£3Lt,zmtflF£T&Z t lz£ *)mfa<r> 

[00483 ffl**«Sa«iHff-C— ftfctt'sfJ.TV^ 

fflSWtfeOS$-;Ii, Ttt itf Remington's Pharmaceutic 
al Science, -?y? ■ J*yj i/y?1±. *<yts>W<—T 



[0049] iiMIiSUrt- &.T. i£UBB 

ftx$)^xi>ji\.\ &.mmwmnmn<mmx\ mtt<?> 
m\i>L<nmmmttx. ttzumimzmtttz-r 
<?>izmLfc®BmkLx. ttzn^it Lxmsi-t&z 

SrAbyy, 7V*:>Jy%t'X'h&. A,Ztlt><?> 
[0050] ±Sttk*lt. fftttttfc LKimtmiil&cr, 

^zmttLtsztizz.*)^ gftttzzn. &tzi±mmzm 
&2tLX^&&&imnmz'frozti>X'Zh. ztit>. 
mks-m&izm v » hti %tmftmx'®9ax'$> 

9 . Ztl^cojj&ffigm*. fcfcitfRemington's Phar 
maceutical Science (tjtfiS) iZ^Lhtlh . 

[0051] fem*mm&Hzftot§&. tzt timna. 

a ym. mmitt:w*x9m**tofcmam%w9im 
mtfLmz± 0 mmk^-r h z. t tfx-z h . 
[0052] fl:**oa*«i. jmfcftvimtR. nam 

m^zm-^-h. m\?mmmzmtx. 'j>-mztziz$> 
^ff>i^m.if^x'h^> 0 . mftmmizttt&ftmittf 

OOTkL 0.05-lmg/kgcOfflS* { }i^$iX.i». &mm 
l\ gSl-lOmg/kgiOfflS^i^T-*)?.. fli^^SE^T 

*)0>3wtfiTiBiZti&0>T. ±Micr>®m&mmiz-?g% 

[0053] J:V**6WfcB8il^*'fk«« 
^«t»=3rS4-^5t$r <t 0 S < ifcj&r i Z t ifiX'% hX'h 

tk^&n x vtksumtzm Lxmm%nmz®.®-rh z 

KltsLb. *^c7)to7x**;Pb'hMb^* ? 3t^ 

mmzmi.x-mi,zm^t>tL&m7Scoii-&mj: om^sh 

*zti**Lwt>. ztibmks-izigLxmmzti 
z-frnKm^izizMztLo^zx-hh. 

[0054 ] 

JaT<ojttlWi . a*#c*«^t:Q y x **;wb' h 
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a&^tt-f htztb<?)i><?>?h'>X. 

x-h o iag<ix:-c-* o . Eft ujzmmt tzuzwr&v 
[0055] mmm\ 

^^JU t*P7x^;Ut'F-a(2):^f^ 7i^^ 
b'F-att. \.0&)ltmmxWJ1- 'f^h'J 
^fe. X^X. ^feJUX^yrVXK.M.Smith, D. 
A.Goff, D.J.Simpson) J.Am. Qiem.Soc. , 1985. 107 , 49 
41-4954; * ii^^f>( . XSXfci: 
IXF— TPf"* — (R.K.Pandey, D.A. Bellnier, K.M.Smit 



h, T.J.Dougherty), Photochem.Photobiql. , 1991 53, 

-a^Ui^aoOmO+T^rf^ 2«8ESr»^(-*il 

ioJ:t/X$X(G.W.Kenner,S.W.McCombie, K.M.Smith) 
J.Chem.Soc.Perkin Trans. 1973, 1, 2517-2523; 

tz. Um2Qmz; 91%. ^,£217-219°C. ^SR220-225°C ; 
y 4 -x>-V— ^ J: IX^t-^XH. Fisher, A. Stern), Di 
e Chemie des Pyrrole, vol II, Part 2, ?.64&£in 
4. T^xS 7yi»t, 7>fr7^yt;; 



Vis: (max) 410 (112 000); 508 (11 000); 536 
{9 600): 610 (8 200); 666 (45 000); NMR, ppm; 9.50, 9.38. 
B.52 s, 3H, 3 roeso H) ; 7.95-8.05 (m, lH f CH«CH 2 ) ; 

6.30 *Jtf 6.15 (g* s, 1H, CH-CK 2 ); 5.27 - 5.12 <q, 2H # 
10-CH 2 ); 4.50 (m, 8-HO; 4.28 (m, 7-H) ; 3.70 (q, 2H, 
CH 2 CH 3 ); 3.68 (s, 3H, CHCHC0 2 CH3) ; 3.62. 3.40, 3.22 (g/r 
S, 3H, 3CH 3 ); 2.70 (7a-H) ; 2.3l(7a'-H); 2.56 (7b-H) ; 2.29 
(7b'-H); 1.82 (d, 3H, 8-CH3); 1.70 (t, 3H, CH 2 CB 3 ) ; - 
1.70 <s, 2H.2 NH) 



[00 5 6] bo:7x:**/Ub>'-a(3):^/U tfD7 
x **/Ub K-a(2, 250mg) £ggg-r h^bFO77>-(50 
n!)£»#U 4N HCl(125ml)S— JKicaSSnLfc. KflSlg 

Wfflti c ( y # r b ) fc i 0 . 10%* * y -Mi? 9 

^on>^VfflS:*T»igac»Lfc (200ml T30). * 

ttSSrtlcfc J: NMRX^? WHMffcJ: 

t'WBUS:. NMR-f-^tt. rnb^y^xXx/K-CHa 
CH 2 C0 2 CH 3 ) C7>0CH 3 7D h y izKt & *m*<jtefc<lfcjS 

[0057] ^f;k2-(l-((Kdfi/yMxf;Hft- 
;H?0 7x3r*/Ub'H(4): bD7x^;Ub'F-a(2. 2 



OOmg) *30%HBr/BffiS(5.0nl)^j8)BL. #7*&£ Lfz 
T2.5B«ffitffLfc. JWW**KSTfc:(linnHg)l»*L. 

n^titz\-7u*x.^>mmte*m.ht i zn^**r s^fis 

e.0Bl)Ta3R»H«Tfc:«yiLfc. 

S^oo^y (100ml) T'#S?L*:. 
s/^od^ ^yffl&7jcffi#+tttC^S4T*Tgfe»L(2 
OOmlTSISIK »V^1S7K^^hU^^Tie«3-ttfc. 

m&i<ommz£ vmumhti. ^t^u-Finr 
mm t g m*£im (mm) oa^ft-c* ^ : s t 

iR^70%. (R*as»l*«HS*ifcv^) 
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Vis, (max) ; 408 (90 
000); 471 (3 200). 506 (8600); 536 (8,500); 604 (7,250); 
660 (41 500). NMR, ppm; 9.79, 9.51, 8.53 <g*. a, 1H, 
meso.H); 5.90 (q, 2H, -CH (O-hexyl) CH 3 ; 5.08-5.30 (q, 2H, 
10 - CH 2 ); 4.47 (m, 8H) ; 4.29 (in, 7-HO; 3.75 (q, 2H, 
CSjCBj); 3.67 (s, 3B, CH^O^COjCHj ) , 3.67 (s. 6H, 2 X 
CH 3 ); 3.38 3.27 (g/r a, CH 3 ) ; 2,68 (7a-H) 2.28 
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Pyrophaeophorbide(s) for photo-dynamic treatment of tumours, etc. - absorb light of longer wavelength to 
optimise tissue penetration, and are retained in skin for relatively short time periods 
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Abstract: 
US 5198460 A 

Pyrophaeophorbides of formulae (I) and (II) are new (where Rl = CH20R; R2, R6 = 1-20C prim, or sec. alkyl. R3, R4 
= COOR4; R4 = H or 1-20C alkyl; and R5 = OR6). 
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U SE/ ADVANTAGE - (I) and (II) are used in photodynamic therapy to destroy target virus, cells, or tissue, by contact 
with the cpd. and irradiating with light absorbed by (I) or (II). Use is partic. to treat human abnormal rapidly replicator 
cells e g tumour cells, without causing irreversible damage to normal tissue. Other uses disclosed are treatment of 
atherosclerosis by dissolving plaque; inactivation of bacterial or viral infections, treatment of acne, athlete's foot, 
warts papilloma, or psoriasis, or for sterilisation of blood for transfusion purposes. (I) and (H) absorb light of l onger 
wavelength than conventional photodynamic cpds. (600-700 nm), optimise tissue penetration, are retained in skin ^for 
shorter time periods, and have greater toxicity for tumour cells or other diseased tissue than conventional cpds.. Used a 
free acids allowing ease of formulation without need for liposomes or detergents, and are active parenterally at very 
low doses. Used as derivatised forms (e.g. with monoclonal antibodies or cellular receptor binding hgands, for specific 
targetting), or as labelled, e.g., with radioactive or fluorescent labels. 
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